The present study investigated three northern Wu dialects: Wuxi, Suzhou, and Ningbo. It is found that, in all three dialects, focus is encoded by increasing the maximum F 0 and duration of focused words, and lowering and compressing the F 0 and pitch range of post-focus words. These results are consistent with previous findings about Wu dialect in Shanghai. Northern Wu dialects therefore seem to encode focus in a similar way to Beijing Mandarin, but different from many languages/dialects spoken in southern China. This finding, together with evidence from gene studies and migration history of Wu areas, provide further support for the inheritance hypothesis of PFC, according to which all languages with PFC are descendants of a common proto-language in the Middle East.
Introduction
Focus is the highlighting of part of a sentence against the rest of the sentence, motivated by discourse context. A focused word is generally realized with increased F 0 , duration and intensity. Xu et al. (2012) found that, for the post-focus part, two different patterns have been reported across languages: with post-focus lowering and compression of F 0 and intensity (PFC), or without PFC. PFC has been found that in many languages/dialects spoken in northern and middle China, e.g., Uygur, Ando Tibetan, Lasha Tibetan, Beijing Mandarin, Nanchang dialect, etc., but is absent in many southern languages/dialects, e.g., Taiwanese , Deang, Yi and Wa, etc, as summarized in Xu et al. (2012) . They proposed an inheritance hypothesis, according to which PFC is inherited from a common proto-language shared by all languages with the feature.
Wu area in China is especially interesting for testing the inheritance hypothesis because (1) there are contrary results on the presence of PFC in Wu dialects; (2) the formation of Wu dialects involves influences from both PFC and non-PFC languages in its history. According to Pan (2009) , among many others, although Wu dialects are heavily influenced by Kam-Tai languages back to Chunqiu Dynasties (770-476 B.C.), modern Wu dialects (possibly formed in Sunwu era (220-280)) are mainly spoken by people who immigrated from the north. Wen et al. (2004) showed that the contribution of Y chromosome and mitochondrial DNA (mtDNA) from northern Han is about 80% in the Wu population (Jiangsu and Shanghai). Thus, the inheritance hypothesis would predict that Wu languages have PFC just like most northern Mandarin dialects. The current study is an investigation of prosodic focus in the Wu dialects of Wuxi, Suzhou, and Ningbo.
Method
Corrective focus was elicited by a preceding sentence, in a structure as "It is not my brother. My sister poured noodle soup". In each dialect, two declarative sentences were constructed to examine focus in four conditions: initial (IF), medial (MF), final (FF) and neutral (NF).
There were 6 Wuxi speakers (4 F, 2 M, age 24-52), 8 Suzhou speakers (4F, 4M, age 45-63), and 8 Ningbo speakers (5F, 3M, age 24-45).
The recording was digitized into a computer (Lenovo Z475) by 16Bit/44.1k using audio sound (Yamaha Steinberg CI2) and a condenser microphone (SHUER Beta 53). Each speaker recorded all the 8 sentences three times in separately randomized blocks.
The data extraction was done with the Praat script ProsodyPro (Xu, 2013) , which generated 10 normalized F0 points, maximum F0, and duration for each manually segmented syllable. The F0 values were converted from Hz to semitones (st) using the following formula: fst = 12 log 2(F 0 ) Fig. 1 displays the time-normalized F 0 contours of one sentence in each dialect, with four focus conditions overlaid in one figure. The other sentences showed the same pattern.
Results

F 0
It can be seen from Fig. 1 that, in all three dialects, focus raises the maximum F 0 of the on-focus word, and compresses the maximum F 0 of the post-focus part as compared to the neutral focus condition, but leaves the pre-focus part largely intact. Table 1 shows mean maximum F0 of the three target words averaged across the two sentences in the three dialects, broken down by the four focus conditions. Two-way repeated measures ANOVA with word position and focus condition as the independent variables were carried out for each dialect. Focus has significant effects in all the three dialects (Wuxi: F(3, 15)=6.45*, Suzhou: F(3, 21)=14.73**, Ningbo: F(3, 21)=14.31***). Table 2 shows mean duration of the three target words under different focus conditions in each dialect, averaged across three repetitions of the two sentences by all speakers. It can be seen in Table 2 that on-focus words are lengthened in all three dialects. Pre-and post-focus words do not differ much from the neutral focus words. Two-way repeated measures ANOVAs with focus and word position as two independent variables show that focus has main effect in all the dialects (Wuxi: F(3, 15)=4.7*; Suzhou: F(3,21)=3.46***; Ningbo: F(3, 21)=3.16* ).
Word Duration
Discussion and Conclusions
This study investigated focus encoding in Wuxi, Suzhou, and Ningbo. It is found that, in all these dialects, focus not only raises the maximum F0 and lengthens the duration of the on-focus word, but also compresses and lowers the F0 of the post-focus words. Prosodic focus in these Wu dialects thus shows a similar pattern to Shanghai (Chen, 2008; Selkirk & Shen, 1990) . Scholtz (2012) has studied a southern Wu dialect (Wenzhou) and showed PFC applied in the initial focus condition. Overall, the results are consistent with the prediction by the inheritance hypothesis of PFC. Nevertheless, more languages/dialects need to be studied, especially southern Wu dialects.
